
























1 Introduction 
Upper St. Croix Lake is located in northern Wisconsin in Douglas County. The lake is an natural 
impoundment that serves as the headwaters of the St. Croix River. The lake receives water from 
groundwater, seven tributaries, surface runoff, and direct precipitation . The Village of Solon Springs is 
located on the western shore of the lake. Many of the local businesses thrive by providing services to 
lake residents and recreational visitors. The concerns of local citizens and Upper St. Croix Lake 
Association members about blue-green algae blooms and reduced water clarity led to this study. 

1.1 Study Goals and Objectives 
The objective of this study was to better understand the role of groundwater in Upper St. Croix Lake's 
water and nutrient budgets. The data gathered will be used in lake nutrient models. Specific objectives 
of the UWSP study included: 

• develop a water-table map and identify groundwater flow directions 

• assessing the current water quality of groundwater entering the lake 

• estimate groundwatershed nutrient contributions 

2 Methods 

2.1 Groundwater Measurements 
In June 2007, groundwater flow conditions (inflow, outflow or static) of Upper St. Croix Lake were 
assessed using mini-piezometers (small, temporary wells) placed approximately every 100 yards around 
the perimeter of the lake. Well positions were marked using a handheld GPS and labeled on a map for 
future reference and investigation. Lab analyses were completed on 35 water samples for 

. concentrations of nitrate-nitrite (N02+NOrNL ammonium (NH4-N), soluble reactive phosphorus (SRP), 
and chloride from sites exhibiting groundwater inflow and from groundwater spring locations. 

The mini-piezometers were constructed from 5 foot lengths of 3/16 inch inside diameter polypropylene 
tubing with a point formed on the bottom end. A small diameter ball-point sewing needle was used to 
perforate the bottom 9.5 em of the tubing starting 7 em from the point. A 1 ml pipette tip was attached 
to the pointed end to protect the mini-p.iezometer tip during installation. 

Researchers installed the mini piezometers to shallow depths (11-19 inches) in the lake sediment in an 
average water column of 24 inches. A metal rod was inserted into the mini-piezometer to ease the 
insertion of the well into the lake sediment. After reaching an installation depth of approximately 18 
inches, the metal rod was removed and the well was developed to ensure communication with the 
groundwater. Well development was performed by injecting two to three 60cc syringes of water into 
the well and drawing four to five full syringes back out until clear water, assumed to be groundwater, 
was found. The site was abandoned if communication with groundwater could not be established. 

At each sample site measurements of water depth, installation depth, static head height, and slug height 
(length of tube above static head) were recorded. Static head identifies whether groundwater is 
entering the lake (inflow) or whether water is leaving the lake (outflow); a static head above the lake 
water indicates inflow and a static head below the lake water indicates outflow. A site where the head 
is level with the lake water is considered a no-flow or static site. 
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